© B*m®nfr (jp) ®&frmmt>m 

© 4k m ft l*F & (a) BS59— 108934 

©Int. CI. 3 aflSIJie-t /frt§S#^ ©£gg BSfD59^(1984) 6 ^23B 

G 01 M 11/00 2122— 2 G 

G01B li/OO 7625-2 F 3&Hj§cD& 1 

(£ 4 H) 



n Bg57— 219433 
©Hi m 8357(1982)12 J? 14 B 

rwnr*wwiooe»j«BT« 



PWTfT^^Fmi006#J4fe v T€ 

PWilf**nKioo6»iifc»T* 

njCfF^ruiioo6#jft 



w m * 

tt* h * * - *v ^X«tlil»t £41 Art: U' 



Xmm-&tlZ> S L A ( SELFOCK LENS ALLEY) 
^X1 2fCfio'-C*t»t4«*Sl 3fr*TLs 



-149- 



^fj£o fc**^TifljB##b*fca§§#7* ( &t 

- >< ifff ^ ) £ U^X 1 2 fc^ig ^ xx 

r - - t Lxm&-rzctK x fn/yxgi© 

L£#b JigBOX nilTtt^Jl^u 



!M3B3 59-108934 (2) 

7 * + L+-t ft ©tt tfi* £ 

sifc x <t*n#:r* 4>©r 

Sg 

*Sg9Stt«#t'>'Xfcg:«*LJ:g:X *> « W L 
tR>t4C tlC X !> i^X<z>#i&<D§ftffc#tttf» 

bit. 5zMtt^^«fCfaJ±-r& £ ^ $ £>&#£*o 



Xtt«» a - 7 X ^>-X<»:S 



1 6 , 1 t , 1 8f±*ix*'ii8i:£ L-cffiifrg& i 9. 

20 ,2ltifl^l)7^tt^^A-t, U 

xx 2 2 ^s«^5ntt±gi uartE-c 

^^o 2 3 ( 2 4 , 2 6tt W^X^^^ST. ft 

Jfcttfrj^n. irKU 7* -tt* ^ „ * <b 
csouvxfr^tm^o 2 9 die »J 7 * h 
* i) - <h f xx#«i&tt<DiHJKHfc» L-c. f^x 

*-2>o 3 1 tttftfi8B©3R£ . 3 2 fctffi ffi5£ffi ,33 
««S«0O ^^X*jg^MT. £ SB «Ctt 

K^ft$^r> ^yXM^^g L-C i^x4gfr8!l 
u^XQfiOjg^K-e^&o 3e«t«Sf^ 



-150- 



4 2 , 4 3 , A A , A 6 \&4t * <D tfc & 85 © ft & t 
46 , At , 48 , 4 9 ft u x «fc 

* - y „ 51 ,6 2,6 3,6 4, SSttHIE^ 
66, BT, 67,68,6 O (1 -t *L ft gtj |g & 

> X & h a >"< T - . 63Jl&ift# 

6 4 wt^A«s#^ep«o«N eewt^A 

ge -< a- h ^ y^7 - J: 1? y 7 ^ - ft K * * — * 
c ^X^ttti LSB T 2 h a^^T-K^^ft 

iL^^^xtt^&fi##sr. &nfa9mn<ow 

x*i&.a##**n-t'*Lg»e)g9Sfi. 

o*C-^^ V =» >^T-±^b 



ftBflBS 58-108934 (3) 
flt*'8K. © 9tfn,fluxx#iSi&ff > 7oni3 

SZtiho r 2 tt^ ^x^toSB^^^r^-fo 
x@pj^^«3 4ic x -> xii^ft^fiiJS^ix. t 

®B95tJS#K:«^T«*I ^tf#KteS85 3 6. 

3 8 , «^ KT, ^»«ff««B5 3 9 , 1t&&&m 

frcio-c^^xfc^-r^^^ - ^^ffi tsiTte^ 

4. ®®<Dfl!**tt9§ 

I&1 Sttte*©^ vX#SfcSfc££(i<DiEBj®. 

1 6 , i 7 , 1 e y 7 * - ft * h * a - . 

22 U V X * 26 , 27 , 28 # |!t ^ * 

K. 3 O vX^JiSB. 4 1 ,4 2,-4 3, 

4 4 , 4 6 &7t£- 33 U ^X«i||SB. 

4 6 , 4 7 , 4 8 ,4 9 '*> 9 - ^ > 34 

U-xX<B«IJ3Sf$. 61 ,62,63,64,66 
$7tS. e O ft^fcSS*. 6 6.6 7, 

5 8 , 6 9 , 6 O 6ftWSSB. ©2 

3v<r-. ©3 , 64 8J«jg&. © e y 

y?-tf*Y?i3-* 72 l^^X^ttlSBo 

ftsAoft^ <*> ji m m fit* 1 * 



-151- 



Vim 59-108934 (4) 





-152- 



T8676 



Allen Translation Service 
Translated from Japanese 



1 



(19) JAPANESE PATENT OFFICE (JP) (1 1) Japanese Unexamined Patent Application 

(Kokai) No. 59-108934 

(12) Official Gazette for Unexamined Patent Applications (A) 

(51) Int.Cl. 3 Ident. Symbols Internal Office Nos. (43) Disclosure Date: 23 June 1984 
G01M 11/00 2122-2G 

G01B 11/00 762502F Number of Inventions: 1 

Request for Examination: Not yet requested 

(Total of 4 pages) 

(54) Lens Optical Inspection Apparatus 

(2 1 ) Application No. : 57-21 943 3 

(22) Application Date: 
(72) Inventor: 



14 December 1982 



(72) Inventor: 

(72) Inventor: 

(71) Applicant: 

(74) Agent: 



Masayuki Tsuruwa 
c/o Matsushita Electrical Industrial Co., Ltd. 
1006 Oaza Kadoma, Kadoma-shi 

Shinji Kanda 

c/o Matsushita Electrical Industrial Co., Ltd. 
1006 Oaza Kadoma, Kadoma-shi 

Tsukasa Hashimoto 

c/o Matsushita Electrical Industrial Co., Ltd. 
1006 Oaza Kadoma, Kadoma-shi 

Matsushita Electrical Industrial Co., Ltd. 
1006 Oaza Kadoma, Kadoma-shi 

Toshio Nakao, Patent Attorney, And 1 Other 



SPECIFICATION 

1. Title of the Invention 

Lens Optical Inspection Apparatus 

2. Claims 

A lens optical inspection apparatus that is 
equipped with a lens supply part that is comprised 
of several filter-equipped stockers that can extract 
a plate shaped lens from the top stage of a stacker, 
several transfer heads and a transport conveyor, an 
optical inspection component that is positioned, 



during continuous transport by a drive roller, 
between the aforementioned lens and a floodlight 
projector, that continually rotates a transparent 
disk containing irradiating fine lines on an axis 
parallel to the light rays, that has a light receiving 
part that detects intermittent light that passes 
through the lens and that examines the degree of 
resolution of the lens and the quantity of light, a 
lens width control part that automatically controls 
the width dimension of the aforementioned lens, 
an automatic core adjustment part that aligns the 
center of the lens with the center of the disk 



surface and the light receiving surface and a lens 
extraction part that has a transport conveyor, a 
printing part and a lifter-equipped stacker. 

3. Detailed Description of the Invention 
Field of Industrial Use 

This invention relates to a plate-shaped 
lens, and, in particular, it relates to an apparatus 
that automatically inspects the longitudinal and 
transverse degree of resolution and quantity of 
light of SLA (Selfock Lens Alley) that is used as a 
lens for copy images. 

Structure of a Conventional Example and 
Problems Thereof 

The specific structure of this type of 
conventional inspection apparatus is shown in 
Figure 1 and Figure 2. As shown, the movable 
table 4, which is installed on the body 1 and which 
is supported so that it slides freely by the two rows 
of slide bearings 2 and 3, is moved left and right 
by the ball screw 7, which is supported so that it 
rotates freely at both ends through the agency of 
the coupling 6. There is a penetrating groove 8 on 
the aforementioned movable table and the 
transparent glass plate 9, which is cut by fine lines 
at specified pitches, is installed in the direction 
perpendicular to the direction of advance of the 
table in contact with the table surface of this 
groove. The lens 12 is installed so that it is held 
by the clamps 10 and 1 1 on the table at a distance 
above the transparent glass plate 9 and so that 
light passes through it from top to bottom. 
Installation and removal of the lens is performed 
by the operator. Below the aforementioned 
transparent glass plate, there is the floodlight 
projector 13, which is installed in the fixed body 
and which emits light toward the top transparent 
glass and the lens 12 and there is the light receptor 
15, which is held and installed at a fixed interval 
above the lens 12 by the frame 14, which is 
affixed in the body, and which detects the quantity 
of light that passes through the lens. 

We shall now describe the operation of the 
lens inspection apparatus that is constructed as 
indicated above. 
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light passes through it from top to bottom. Next, 
the operator turns on the switch and the table 4 is 
advanced at a fixed speed by the motor drive. 
During this movement, parallel light is emitted by 
the floodlight projector 13, which is installed 
below the lens 12, passes through transparent glass 
which is cut by fine lines at specified pitches 
(hereafter called pattern) and the lens 12 and 
intermittent light is detected by the light receptor 
15, which is installed above the lens 12. Such 
problems as damage, cloudiness or defects of the 
lens surface are inspected by continuous recording 
of the intensity of the light at very small pitches as 
data. 

However, with the structure described 
above, the operator installs one lens at a time in 
the inspection apparatus and the operator performs 
many operations such as manual focusing, pushing 
the inspection start switch, removing the lens, 
evaluation of quality from the data and separation 
of good and poor quality products using a single 
inspection apparatus. 

For this reason, there are the drawbacks 
that the productivity of lens inspection is 
extremely poor, variations occur in visual focusing 
and in the state of lens installation and that the 
reliability of the results of inspection is low. 

Objective of the Invention 

In the light of the drawbacks described 
above, the objective of this invention is to make 
lens inspection completely automatic, bring about 
a great increase in productivity and to increase 
inspection precision by automatic focusing. 

Structure of the Invention 

This invention has the effects of making 
lens supply automatic by installing a lens supply 
part that is comprised of several lifter-equipped 
stockers that can extract plate-shaped lenses from 
the top stage of a stacker, several transfer heads 
and a transport conveyor and of greatly improving 
productivity. 



First, the lens 12 is set by the operator in 
the clamp parts 10 and 11 on the table 4 so that 



Further, it has a light receiving part which, 
during continuous transport of the film by the 
drive motor, is positioned between the lens and the 
floodlight projector, which causes continuous 
rotation of a transparent disk containing irradiating 
fine lines on an axis parallel to the light rays and 
which detects intermittent light that has passed 
through the lens, an optical inspection component 
being installed that successively and continuously 
inspects four items relevant to the degree of 
resolution of the lens and one item of light 
quantity, by which means a great increase in 
productivity is achieved, and, at the same time, all 
of the lenses can be inspected under identical 
conditions with the result that reliability is 
increased. 

Further, by installing an automatic core 
adjustment part that automatically measures the 
width dimension of the lens with high precision 
and that, as a result of this measurement, 
automatically aligns the center of the lens with 
centers of the disk surface and the light receiving 
surface, the reliability of inspection results can be 
improved and high productivity can be obtained. 

In addition, productivity can similarly be 
increased by installing a transport conveyor, a 
lifter-equipped stocker of products classified as 
good or poor on the basis of the inspection results 
and a printing component. 

Description of an Example 

We shall now describe an example of this 
invention by reference to the figures. 

Figure 3 shows the entire body of a lens 
optical inspection apparatus that is an example of 
this invention. In Figure 3, 16, 17 and 18 are 
lifter-equipped stockers that are independent, that 
have the drive components 19, 20 and 21 and on 
which the lenses 22 are stacked so that they can be 
extracted from the topmost step. 23, 24 and 25 are 
lens transfer devices in the tips of which are 
installed the adsorptive chucks 26, 27 and 28 and 
which extract the lenses one-by-one from the 
aforementioned lifter-equipped stockers. 29 is a 
belt conveyor that is positioned between the 
aforementioned lifter-equipped stockers and the 



lenses and that transports the lenses. While one of 
the series of three lens supply components 30 is in 
operation, adjustment of lens stacking is 
performed by the operator on the other two of the 
series. 31 is the frame stand of the inspection 
component, 32 is a precision fixed disk and 33 is 
the lens transport device of the inspection 
component which transports lenses one by one to 
the inspection apparatus parts in the inspection 
part. 34 is a lens width measurement apparatus 
that moves the gage element 35 of the electric 
micrometer backwards and forwards and that 
measures the lens width in contact with the side of 
the lens. 36 is the longitudinal short pitch degree 
of resolution inspection component, 37 is the 
transverse short pitch degree of resolution 
inspection component, 38 the longitudinal long 
pitch degree of resolution inspection component, 
39 is the transverse long pitch degree of resolution 
inspection component, and 40 is the quantity of 
light inspection component. 41, 42, 43, 44, and 45 
are floddlight projectors that serve as the light 
sources of the various inspection components, 46, 
47, 48 and 49 are patterns that are formed on 
transparent disks on which irradiating fine lines 
are cut that are installed between the lens and the 
aforementioned floodlight projectors that are 
rotated essentially in synchronism with the lens 
transport speed by means of respective motors and 
51, 52, 53, 54 and 56 are light receiving tubes that 
detect intermittent light that has passed through 
the aforementioned lens and that is positioned on 
the opposite side of the pattern relative to the lens. 
56, 57, 57, 58 and 50 [sic. probable typographical 
error for 56, 57, 58, 59] are automatic core 
adjustment tables that can be moved and 
positioned in specified positions relative to the 
aforementioned light emission tube, pattern and 
light receiving tube. 60 shows the entire optical 
inspection component and 61 shows the electrical 
control box. 62 is the belt conveyor that transports 
the lens optical inspection which has been 
completed, 63 is the good product number printer, 
64 is the defective product number printer, 65 is 
the lifter-equipped stocker that stacks the defective 
products, 66 is the lens transfer apparatus that 
transfers the lens to the lifter-equipped stocker by 
means of the aforementioned belt conveyor and 67 
is, similarly, an adsorptive chuck head. 68 is a 
good product lens stacking apparatus, 69 is a good 



product lens transfer apparatus, 70 is, similarly, a 
chuck and 71 is a good product stock conveyor 
that transfers and stocks lenses that have been 
stacked in a fixed number by the aforementioned 
good product lens stacking apparatus onto a single 
block. 72 shows the entire lens extraction 
component 

We shall now describe the action of the 
lens optical inspection apparatus that is 
constructed as described above. 

First, the lenses 22, which have been 
stacked in advance by the operator, are placed one 
by one on the belt conveyor 29 from the topmost 
step by the lens transfer apparatus and are then 
transported by the conveyor 29 and fed in 
succession to the transport component of the lens 
inspection component 60. The width dimension of 
a lens that has reached the inspection component 
60 is measured by the lens width measurement 
apparatus 34, and, on the basis of the results of 
measurement, the positions of the pattern surface 
and the light receiving tube surface relative to the 
lens are automatically aligned successively for the 
positions of the longitudinal short pitch degree of 
resolution inspection component 36, the transverse 
short pitch degree of resolution inspection 
component 37, the longitudinal long pitch degree 
of resolution inspection component 38, the 
transverse long pitch degree of resolution 
inspection component 39, and the quantity of light 
inspection component 40 and inspection of each is 
performed in an automatically focused state. A 
lens of which inspection has been completed is 
sent out to the belt conveyor of the lens extraction 
component 72, defective product numbers are 
automatically printed on lenses for which the 
respective values of the inspection items fall 
outside the reference values, good product 
numbers are automatically printed on lenses of 
values within the reference value range and the 
defective products are moved from the belt 
conveyor to the defective product lifter-equipped 
stocker by the poor product transfer apparatus and 
are stacked one by one from the top. The good 
product lenses are stacked one by one from the 
bottom by the good product lens stacking 
apparatus at the bottommost end of the belt 
conveyor and transferred to the good product 



stock conveyor in fixed numbers by the good 
product lens transfer apparatus. 

Effect of the Invention 

This invention as described above, as the 
result of the fact that a lens supply component, an 
optical inspection component, a lens width 
measurement component, an automatic core 
adjustment component and a lens extraction 
component are installed, has the great effect that 
optical inspection of the lens is completely 
automated, with productivity being greatly 
decreased, and that inspection precision can be 
increased by automatic focusing. 

4. Brief Explanation of the Figures 

Figure 1 is a frontal view of a conventional 
lens optical inspection apparatus, Figure 2 a lateral 
view of the same and Figure 3 is an oblique view 
of an example of this invention. 

16, 17, 18 — lifter-equipped stocker; 22 — 
lens; 26, 27, 28 — transfer head; 30 — lens supply 
component; 41, 42, 43, 44, 45 — floodlight 
projector; 33 — lens transport component; 46, 47, 
48, 49 — patterns; 34 — lens width measurement 
component; 51, 52, 53, 54, 55 — light receiving 
component; 60 — optical inspection component; 
56, 57, 58, 59, 60 — automatic core adjustment 
components; 62 — transport conveyor; 63, 64 — 
printer component; 65 — lifter-equipped stocker; 
72 — lens extraction component. 
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